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Description 

INTERFACE APPARATUS COMBINING 
DISPLAY PANEL AND SHAFT 

Background of Invention 
[0001] 1. Field of the Invention 

[0002] The invention relates to an interface apparatus of an in- 
teractive man-machine interface apparatus, and more 
particularly, to an interface apparatus combining a shaft 
and a display panel. 

[0003] 2. Description of the Prior Art 

[0004] Computer systems and related accessories are popularly 
used and becoming increasingly indispensable. New ap- 
plications of computer systems, such as audio-video 
games and virtual reality programs, are continuously be- 
ing developed. The audio-video games and the virtual re- 
ality programs are not only interactive entertainment but 
also practical applications. For example, users can repeat- 
edly practice driving skills utilizing a driving practice pro- 



gram without high cost and danger. 

[0005] Please refer to Fig.l, which is a diagram of a computer 
system 10 according to the prior art. The computer sys- 
tem 10 executes an audio-video game or a virtual reality 
program in a mainframe 12. The computer system 10 fur- 
ther has a display panel 14 and a pointing apparatus 16 
(such as a shaft in Fig.l, a mouse, or a touch panel) to be 
a man-machine interface. When a user moves the pointing 
apparatus 16, the pointing apparatus 16 will detect ac- 
tions of the user and produce corresponding electric sig- 
nals to the mainframe 12. The mainframe 12 performs 
corresponding operations in accordance with the electric 
signals and transfers the results of the operations to the 
display panel 14. The display panel 14 shows the results 
as images. Thus, the computer system 10 achieves the 
man-machine I/O (input/output) interaction with the 
pointing apparatus 16 and the display panel 14. 

[0006] However, in the above-mentioned prior art, the man- 
machine I/O interfaces are independent, in lack of linkage, 
and cannot provide the user a real experience. Please refer 
to Fig. 2 (and Fig.l), it shows an image of the display panel 
14 displaying a virtual environment. Assume that the 
computer system 10 displays a curved road on the display 



panel 14 to simulate a virtual driving environment, as 
Fig. 2 shows. The curved road may be tilted in actuality to 
counteract centripetal forces of a car, so is the virtual 
curved road in the display panel 14. The driver in reality is 
tilted with the car at the same time, however, in the com- 
puter system 10, the display panel 14 is immovable and 
cannot be tilted with the virtual curved road, and so the 
display panel 14 cannot provide the user a real experi- 
ence. 

[0007] Please refer to Fig. 3, which is an image of a first-personal 
view game displayed on the display panel 14. The user 
can control the pointing apparatus 16 to realize his ac- 
tions in the virtual environment while playing the first- 
personal view game and the display panel 14 shows a first 
person view of the virtual environment. For example, 
when the user want to turn left in the virtual environment, 
he can control the pointing apparatus 16 to perform a 
"turn left" operation, and the scenery located on the left in 
the display panel 14 will be moved to the center to 
achieve a "having turned left" impression. Again, the dis- 
play panel 14 is immovable and the user's body is also 
immovable, going against what is seen. This situation will 
cause dizziness or discomfort to the user. 



Summary of Invention 

[0008] It is therefore a primary objective of the claimed invention 
to provide an interface apparatus combining a pointing 
apparatus and a display panel that can achieve the combi- 
nation of the input and output interfaces of the man- 
machine interaction. The interface apparatus is inexpen- 
sive, comfortable, and presents a more realistic experi- 
ence. 

[0009] The claimed invention combines the shaft and the display 
panel together. Users can hold the handle on the display 
panel and move it, and the shaft is moved together with 
the display panel. With the claimed invention, the virtual 
environment is lifelike and comfortable. 

[0010] These and other objectives of the present invention will no 
doubt become obvious to those of ordinary skill in the art 
after reading the following detailed description of the pre- 
ferred embodiment that is illustrated in the various fig- 
ures and drawings. 
Brief Description of Drawings 

[0011] Fig.l is a schematic diagram of a computer system ac- 
cording to prior art. 
[0012] Figs. 2-3 are schematic diagrams of a virtual environment 



shown on a display panel. 

[0013] Fig. 4 is a functional diagram of a computer system ac- 
cording to present invention. 

[0014] Fig. 5 is a schematic diagram of an interface apparatus and 
a mainframe. 

[0015] Fig. 6 is a rear view of an interface apparatus. 

[0016] Fig. 7 is a side view of an interface apparatus. 

[0017] Fig. 8 is a schematic diagram showed the movement of an 
interface apparatus. 

[0018] Figs. 9-18 are schematic diagrams showing the movement 
along different directions of an interface apparatus. 

[0019] Figs. 19-20 are schematic diagrams of an internal struc- 
ture of an interface apparatus. 

[0020] Figs. 2 1-23 are schematic diagrams of an adjustable han- 
dle. 

Detailed Description 

[0021] Please refer to Figs. 4-7. Fig. 4 is a functional diagram of a 
computer system 20 formed by an interface apparatus 30 
and a mainframe 22. Fig. 5 is a schematic diagram of the 
interface apparatus 30 and the mainframe 22. Fig. 6 and 
Fig. 7 are a rear view and a side view of the interface appa- 
ratus 30. The interface apparatus 30 has a base 26, a 



shaft base 28, a shaft 60, and a display panel 24. The 
base 26 is fixed and the shaft base 28 is located thereon. 
The shaft 60 is movably disposed on the shaft base 28 
(rotatably and slidably), and the display panel 24 (such as 
a LCD) is connected to the shaft 60. On the display panel 
24, at least one handle 32 is included for the users to 
hold. 

[0022] As Fig. 4 shows, a detecting module 40 is designed in the 
interface apparatus 30 to detect the rotation and sliding 
of the shaft 60, and to produce a corresponding detecting 
signal 42 transmitting to the mainframe 22. At least one 
button 34 is designed on the display panel 24 or on the 
handle 32. The button 34 receives user's input and gener- 
ates a corresponding button signal 38 to the mainframe 
22. The display panel 24 receives a video signal 46 from 
the mainframe 22 through a receiving circuit 58 and 
transforms the video signal 46 into a corresponding im- 
age. In the computer system 20, the mainframe 22 can be 
a personal computer or a console (such as a Microsoft's 
XBOX or a SONY'S PS2). 

[0023] The mainframe 22 has a processor 50, a volatile memory 
52 (such as a DRAM), a non-volatile storage device 54 
(such as a hard disk, a CD-ROM, or a flash memory), a 



display circuit 48 (sucli as a display card or a chip), and 
two bridge circuits 56A, 56B (such as a north bridge cir- 
cuit and a south bridge circuit in a personal computer). 
The processor 50 controls the operation of the mainframe 
22. The display circuit 48 processes the video signal 46. 
The memory 52 stores programs and data required by the 
processor 50. The bridge circuit 56A processes data 
transmitted between the display circuit 48, the memory 
52, and the processor 50. The storage device 54 stores 
programs and data required by the mainframe 22 in a 
non-volatile way. The bridge circuits 56A, 56B are used 
for processing data transmitted between the storage de- 
vice 54 and the processor 50, receiving the button signal 
38 and the detecting signal 42 from the interface appara- 
tus 30, and outputting these signals to the processor 50. 
[0024] The user holds the handle 32 to make the display panel 

24 and the shaft 60 move or rotate as a whole. Meanwhile, 
the detecting module 40 detects the movement of the 
shaft 60 and outputs the corresponding detecting signal 
42. After the mainframe 22 receives the detecting signal 
42, the processor 50 can operate according to the detect- 
ing signal 42 and output the result to the display circuit 
48. The display circuit 48 produces the corresponding 



video signal 46 and transmits tlie video signal 46 to the 
receiving circuit 58 of the interface apparatus 30; the dis- 
play panel 24 transforms the video signal 46 to an image 
and displays the image thereon. In other words, in the in- 
terface apparatus 30, the shaft 60 (the input interface) 
and the display panel 24 (the output interface) are com- 
bined together and have a physically connected relation- 
ship. When users operate the mainframe 22 through the 
shaft 60, the display panel 24 is driven to move, so that 
the users can have the same visual feedback directly. In 
addition, when users press the button 34 of the interface 
apparatus 30, the button circuit 36 will transmit the cor- 
responding button signal 34 to the mainframe 22 and 
play a role of input to the mainframe 22. 
[0025] In the interface apparatus 30, the button signal 38 and 
the detecting signal 42 can be transmitted through a ca- 
ble 62A (in Fig. 5, Fig. 6) to the mainframe 22 (the main- 
frame 22 is not drawn in Fig. 6). The mainframe 22 trans- 
mits the video signal 46 back to the interface apparatus 
30 through another cable 62B. The electrical power re- 
quired by the interface apparatus 30 can be supplied by a 
cable 62C. The cable 62C can be connected to the main- 
frame 22 to obtain the power, or can be connected to an 



external power supply. The interface apparatus 30 can 
also use a battery instead of using the cable 62C. 
[0026] In addition, the communication between the interface ap- 
paratus 30 and the mainframe 22 can be wireless (such as 
electromagnetic wave or infrared ray). A transceiver circuit 
can be equipped on the interface apparatus 30 to transmit 
the button signal 38 and the detecting signal 42 to the 
mainframe 22 in a wireless way. The mainframe 22 can be 
equipped with another transceiver circuit to transmit the 
video signal 46 to the interface apparatus 30 in a wireless 
way (under this condition, the bridge circuit 56B and the 
receiving circuit 58 also have functions of receiving wire- 
less signals). Obviously, in a wireless communication situ- 
ation, the cables 62A, 62B are not needed between the in- 
terface apparatus 30 and the mainframe 22. Furthermore, 
if necessary, there can be a speaker (not shown) disposed 
on the interface apparatus 30 to receive audio signals 
from the mainframe 22 and play the corresponding 
sound. 

[0027] When using the interface apparatus 30, users hold the 
handle 32 to move the combination of the display panel 
24 and the shaft 60 together. In the preferred embodi- 
ment, the shaft 60 can perform a multi-dimensional 



movement. Please refer to Fig. 8 (and Figs. 4-7), which 
shows the movement of the shaft 60 (the display panel 24 
is partially omitted in Fig. 8). As Fig. 8, 8A, and 8B show, 
the shaft 60 can freely move up/down, left/right, and di- 
agonally along the arrows 64A, 64B and 64C, and can ro- 
tate along the arrow 66. For example, when the shaft 60 is 
at center position, it can be rotated along the arrow 66, 
and when the shaft 60 is moved up, down, left, or right, it 
can be rotated along the arrows 68A, 68B, 68C and 68D. 

[0028] In the present invention, the multi-dimensional movement 
of the shaft 60 allows users to operate the interface appa- 
ratus 30 in different directions. Please refer to Figs. 9- 18, 
which show the interface apparatus 30 moving in different 
directions. As Figs. 9-10 show, users can move the display 
panel 24 up or down along the arrow 64A (similar to the 
operation of an airplane). As Figs. 11-12 show, the display 
panel 24 and the shaft 60 can be turned left or right along 
the arrow 64B. As Figs. 13-14 show, users can rotate the 
display panel 24 and the shaft 60 along the central axis as 
shown by the arrow 66 (similar to a car's steering wheel). 

[0029] By combining the movements in different directions, the 
interface apparatus can produce various operating modes. 
For example, as Figs. 15-16 show, after moving up along 



the arrow 64A, the display panel 24 and the shaft 60 can 
be further rotated along the arrow 68A. Of course, as 
Figs. 17- 18 show, the display panel 24 and the shaft 60 
can be rotated along the arrow 68D after moving up along 
the arrow 64B. These multi-dimensional operations of the 
display panel 24 are transformed into the corresponding 
detecting signals 42 by the detecting module 40, and the 
mainframe 22 performs different operations according to 
the detecting signals 42 and displays the images on the 
display panel 24. 
[0030] The present invention combines the input and output in- 
terfaces together and provides users a lifelike and com- 
fortable operating environment. For example, when creat- 
ing a virtual driving environment, the computer system 20 
can be used for simulating the rotation of the steering 
wheel. As Figs. 13-14 show, users can rotate the interface 
apparatus 30 along the arrow 66 to simulate the rotation 
of the steering wheel. The image in the display panel 24 is 
"turned" with the rotation of the interface apparatus 30, 
and makes users feel tilted with respect to the virtual en- 
vironment. Similarly, as Figs. 11-12 show, when achieving 
a role-playing game, the computer system 20 can be used 
for simulating turning left/right in the virtual environment 



by swinging left/riglit. For example, wlien users want to 
"turn left" in the virtual environment, the interface appa- 
ratus 30 can be swung similarly to what is shown in Fig. 12 
to simulate the "turn left" operation. The display panel 24 
is moved to right side of the user and simulates the turn- 
ing left to the user's head. 

[0031] Please refer to Fig. 19 (and Figs.4, 18), which is a 

schematic diagram of the internal structure of the inter- 
face apparatus 30. Parts of the shaft base 28 and the dis- 
play panel 24 are omitted in Fig. 19 for detailed explana- 
tion. In this embodiment, a spherical bearing is disposed 
on the shaft 60 and is embedded into a spherical trough 
in the shaft base 28. The shaft 60 can be rotated not only 
along the arrows 64A-64C but also along the central axis, 
like the arrow 66 shows. Springs 70 are located between 
the shaft 60 and the shaft base 28 to flexibly support the 
shaft 60. Blocks 72 are designed at sides of the spherical 
trough. When the shaft 60 rotates to different directions, 
the corresponding block 72 rotates. The detecting module 
40 can detect the movement of the shaft 60 through de- 
tecting the rotation of the block 72, and output the corre- 
sponding detecting signal 42. 

[0032] In this embodiment, the directions of movement of the 



shaft 60 (and the display panel 24) can be selectively 
locked. For example, in Fig. 19, users can lock the direc- 
tions of movement along the arrows 64A-64C, and only 
allow movement in the direction 66. As Fig. 19 shows, a 
slidable sleeve 74 is disposed on the shaft base 28. The 
sleeve 74 has a hole 78 corresponding to the bottom of 
the shaft 60, and the moving directions 64A-64C are 
locked when the hole 78 fixes with the bottom of the 
shaft 60, as Fig. 20 shows. When the shaft 60 is locked as 
shown in Fig. 20, users operate the interface apparatus 30 
similarly to driving a car. When the sleeve 74 separates 
from the shaft 60 along the arrow 76, the shaft 60 can 
move freely along the directions 64A-64C. Other direc- 
tions of movement can also be locked by other similar 
mechanisms. When the movable directions of the interface 
apparatus 30 are locked as shown in Figs. 11-12, the in- 
terface apparatus 30 can simulate the operation of a bicy- 
cle or a motorcycle. When the movable directions of the 
interface apparatus 30 are locked as shown in Figs. 15-16, 
the interface apparatus 30 can simulate the operation of 
an airplane. In other words, selectively locking some di- 
rections of movement of the interface apparatus 30 can 
make the operating interface more lifelike. 



[0033] In this embodiment, please refer to Figs. 2 1-23, wliere tlie 
position of tlie liandle 32 on tlie display panel 24 is ad- 
justable. Figs. 2 1-23 show three different positions of the 
adjustable handle 32. The adjustable handle 32 allows 
users to adjust the handle 32 to a preferred position. The 
handle 32 can be further designed as being detachable. 

[0034] In contrast to the prior art, the present invention com- 
bines the display panel and the shaft together so that a 
virtual environment can be lifelike and comfortable. 

[0035] Those skilled in the art will readily observe that numerous 
modifications and alterations of the device may be made 
while retaining the teachings of the invention. Accord- 
ingly, the above disclosure should be construed as limited 
only by the metes and bounds of the appended claims. 



